A new equisetin derivative, CJ-21, 058 (I) was isolated from the fermentation broth of an unidentified fungus CL47745. It shows antibacterial activity against Gram-positive multi-drug resistant bacteria by inhibiting ATP-dependent translocation of precursor proteins across a bacterial cell membrane.
Proteins that are destined to be translocated across or inserted into the bacterial inner membrane are targeted to transport sites by general export pathway1,2) and this is a decisive step in the biosynthesis of most secretory proteins.
In a past decade proteins comprising the translocation machineries have been purified and reconstitution of the translocation activity from these proteins or a complex of proteins has been successfully performed. Translocation of proteins across the inner membrane is catalyzed by the preprotein translocase. This is a complex, multisubunit protein consisting of SecA, SecY, SecE, SecG, SecD, SecF and YajC subunits. The core consists of an integral domain composed of the SecY, SecE and SecG proteins and a peripheral domain composed of a dimer of SecA.
SecA is a dimer of 102kDa subunits that is found both in the cytoplasm and bound to the inner membrane3-6).
When SecA is bound to the SecYEG complex, acidic phospholipids and a precursor protein such as proOmpA In the course of screening for natural products possessing pharmacological activities, an unidentified fungus CL47745 was found to produce SecA inhibitor. In this paper we report the fermentation, isolation, structure elucidation and biological activity of I.
Results

Isolation
The solid fermentation broth (1.5 liters) treated with the same volume of EtOH overnight was filtered and concentrated to an aqueous solution (100ml). The solution adjusted to 50% aqueous MeOH solution was applied onto an ODS column (YMC-pack ODS-AM 120-S50, MeOH after washing with 50% and 70% aqueous MeOH (100ml each). The 90% aqueous MeOH fraction was evaporated to dryness to give a brown residue (1.63g). A part of the residue (270mg) was applied to preparative HPLC on an ODS column (YMC-pack ODS AM-343, 0.05% TFA in H2O (9:1) at a flow rate of 10ml/minute to afford I (21.7mg) as white powder.
Physico-chemical Properties
Physico-chemical properties of I are summarized in Table 1 . The compound is soluble in most of organic solvents, but insoluble in H2O and n-hexane. The molecular formula was determined to be C23H33NO4 by positive HRFAB-MS and NMR. The UV spectrum of I was comparable to that of equisetin (absorption maxima at 205, 252 and 293nm), suggesting the presence of tetramic acid moiety.
Structural Elucidation
Since we have isolated equisetin11) and its new analog CJ-17,57212) from different microorganisms in the past, we instantly recognized that I is also a new equisetin analog by its closely related 1H and 13C NMR (Table 2 ) and UV data. Comparing NMR data to those of equisetin, I was supposed to have additional allylic methyl group at C-4 of equisetin. However, overall of 13C NMR signals are not perfectly correspondent to those of equisetin, to be confident to the structure. Hence, we also found another equisetin analog on the literature, named phomasetin13) which showed perfect match of 13C NMR data to those of I, except for additional 2 olefinic carbons on C-3 side chain. By this good agreement of 13C NMR data, along with COSY, HMQC and HMBC support, the structure of I was determined as shown in Fig. 1 . trans-Geometry of C-13 olefin was dq, J=14.9, 6.2Hz) in methanol-d4 which was not clear in MeCN-d3.
1H NMR of I in various solvents showed many broadened and overlapped signals. Because of these reasons, many 1H NMR signals could not be read directly from its 1D-spectra. Chemical shifts of such signals in Table 2 were interpreted from 2D-spectra such as COSY and HMQC. After this interpretation, it became clear that 
Biological Activities
SecA inhibitory activity of I was tested, comparing with equisetin and its derivative CJ-17,572. As shown in Table 3 were measured using glycerol-matrix. Producing Microorganism
The strain CL47745 was isolated from a soil collected in Nagasaki, Japan. It was maintained on potato dextrose agar slant (Difco).
Fermentation
A vegetative cell suspension from the slant culture was inoculated into two 500-ml flasks containing 100ml of a seed medium (potato dextrose broth 2.4%, yeast extract days on a rotary shaker with 2-cm throw at 125rpm to obtain seed culture.
This seed culture (5ml) was used to inoculate into fifteen 500-ml flasks containing 100ml of a production medium (glucose 1%, glycerol 6.6%, NZ Amine Type A 0.5%, ammonium sulfate 0.2%, defatted soybean meal 0.5%, tomato paste 0.5% and sodium citrate 0.2% and adjusted to Test Strains, Antibacterial Assay and Cytotoxicity
The MIC determinations of antibacterial activity and cytotoxicity test were performed according to the methods of our previous paper12).
